INTRODUCTION
Pakistan follows the flexible exchange rate system since July 2000. Prior to this period it followed a managed floating exchange rate since 1982 and a fixed rate prior to 1982. Due to controlled exchange rate a little fluctuation in exchange rate was observed. It is empirical concluded that the Pakistan's share of exports in world market did not indicate any significant change during fixed and managed floating exchange rate regimes [Kumar and Dhawan (1991) ]. Pakistan's share in world exports was stable during the last 24 years, ranging between a minimum of 0.12 percent in 1980 and a maximum of 0.18 percent in 1992. After introduction of floating exchange rate during [2002] [2003] (the share was 0.17 percent) Pakistan's exports performance was related to the volatility of exchange rate. Only one empirical study is available regarding to Pakistan's context by Kumar and Dhawan (1991) who estimated the impact of exchange rate volatility on Pakistan exports to the developed world from 1974 to 1985. They found that volatility of exchange rate adversely effect on export demand. They also investigated the third country effect and suggested that Japan and West Germany act as the alternate market for Pakistan's export to the United States and United Kingdom. The high degree of volatility and uncertainty of exchange movements observed in Pakistan is of great concern of policy-makers and researchers to investigate the nature and extent of the impact of such movements on Pakistan's volume of trade. In many countries it is experienced that higher exchange rate volatility reduced the trade by creating uncertainty about future profit from exports. These uncertainties may require hedging in short run and even influence the firm's investment decision in the long run. However, most empirical studies investigating the effects of exchange rate volatility on trade flows have yielded mixed results. As mentioned earlier, not much empirical research is available to determine the relationship between exchange rate volatility and exports in Pakistan particularly with reference to floating exchange rate.
The objective of this paper is to investigate the effect of exchange rate volatility on exports growth between Pakistan and other leading trade partners during [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] . The countries are selected from various regions to capture the varying impact of level and degrees of bilateral relationship between Pakistan and other countries. For empirical test the regional countries selected are SAARC (India and Bangladesh), ASEAN (Singapore and Malaysia), European (UK), and Asia-Pacific (Australia and New Zealand) and North America (US).
The rest of the paper is organised such that second section describes the literature review and theoretical framework. The data description is provided in Section 3 followed by discussion of results in Section 4. The summary and concluding remarks are given in Section 5.
LITERATURE REVIEW AND THEORETICAL FRAMEWORK
In literature the contradictory results about the impact of exchange rate volatility on international trade are observed. Studies that support the hypothesis that the volatility of exchange rate reduces the volume of trade are included [Cushman (1983 [Cushman ( , 1986 [Cushman ( , 1988 ; Akhtar and Hilton (1984) ; Kenen and Rodrick (1986) ; Thursby and Thursby (1987) ; DeGrauwe (1988); Pere and Steinherr (1986) ; Koray and Lastrapes (1989) and Arize (1995) ]. On the other hand, [Hooper and Kohlhagen (1978) ; Gotur (1985) ; Bailey, Tavlas, and Ulan (1987) and Asseery and Peel (1991)] found no evidence about the impact of exchange rate volatility on trade. Hooper and Kohlhagen (1978) was the first study to analyse systematically the effects of exchange rate uncertainty on the trade. They investigated bilateral and multilateral trade among developed countries during 1965-75. They measured exchange rate risk by standard error of nominal exchange rate fluctuations. They could not establish any significant impact of exchange rate volatility on the volume of trade. They measured the exchange rate risk volatility as the standard error of nominal exchange rate function. Later Cushman (1983) introduced the real exchange rate rather than nominal exchange rate and found negative relation among the exchange rate volatility and volume of trade. In another study Cushman (1986) introduced the third country effect and argued that the recognition of third countries in the analytical framework implies that the effect of exchange rate variability on bilateral trade flows not only depend upon the exchange rate risk experienced by the country under consideration but also depend upon the correlation of the exchange rate fluctuations by other countries. Akhtar and Hilton (1984) examined the bilateral trade between West Germany and US. They determined that the exchange rate volatility has a significant negative impact on the exports and imports of two countries. However, the volatility of exchange rate has been measured by the standard deviation of effective exchange rates. Gotur (1985) rejected the result of Akhtar and Hilton (1984) . He added the countries in Akhtar and Hilton (1984) models i.e. France, Japan, UK and increased the sample period and the measures of exchange rate risks. He did not observe any significant relation between exchange rate volatility and volume of trade on the bilateral trade flows. His result is identical to IMF (1984) study on this issue. Chowdhury (1993) investigated the impact of exchange rate volatility on the trade flows of the G-7 countries in context of a multivariate error-correction model. They found that the exchange rate volatility has a significant negative impact on the volume of exports in each of the G-7 countries. Baak, Mahmood, and Vixathep (2002) investigated the impact of exchange rate volatility on exports in four East Asians countries (Hong Kong, South Korea, Singapore, and Thailand). Their results indicated that exchange rate volatility has negative impacts on exports in both the short run and long run periods.
The empirical evidences regarding the impact of exchange rate volatility on export growth to developing countries are inconclusive; as they have explained variation in exchange rate policies and level of growth. Bahmani-Oskooee (1984 ; Coes (1981); and Rana (1983) . Bahmani-Oskooee (1984 found that exchange rate has a significant impact on trade flows of selected developing countries even in periods when most of them had pegged exchange rates. Coes (1981) and Rana (1983) analysed this issue on the basis of Hooper-Kohlhagen (1978) study using annual data. Coes (1981) examines Brazilian exports (as a proportion of the total value added) in 9 primary and 13 manufacturing sectors for 1965-74. His result indicated that the significant reduction in exchange rate uncertainty in the Brazilian economy during the crawling peg period might have contributed as much as the changes in prices toward explain the greater openness of the economy after 1968. Rana (1983) study is the most thorough study in context of developing countries. He reached the same results regarding the import volumes of a number of Southeast Asian countries some of which are also included in the Bahmani-Oskooee (1984) sample. Rana (1983) estimated the import demand function for each country in the sample. He concluded that the increase in exchange rate risk has a significant negative impact on import volumes. He did not analyse export volumes in the same manner although they are likely to be of greater interest. Kabir (1988) used the standard regression model to investigate the Bangladesh export demand function. He found evidence for income inelastic demand for exports. Ahmed, Haque and Talukder (1993) estimated an export demand function using co integration and error correction model. Their results are similar to Kabir (1988) result regarding to export demand function for Bangladesh Export. However, they concluded that the cost efficiency by lowering price might not boost the export demand significantly. Bayes, Hossein and Rahman (1995) has hypothesised that Bangladesh export supply is a function of relative prices of its exports and the capacity output of the tradable sector. They have estimated the demand and supply models of exports with annual data and found that Bangladeshis export is highly sensitive to the income growth of its trading partners and estimated that a 10 percent rise in a foreign income would raise the demand for Bangladeshi exports by 23 percent.
ECONOMETRIC MODELS AND SPECIFICATION
It is concluded that different studies have different results due to different methodology different sample periods, and different estimation techniques. The characteristics of the above studies are: they do not recognise the trade flows and variables explaining the relative price measure and outputs are likely to be nonstationery; the econometric methodology used in these studies pointed out the problems of short run perspective. That is why the results found in such situation regarding to the relationship is most likely medium or short run relationship. Based on the above facts following equation is estimated:
where X t denotes real exports from Pakistan to other selected countries in different regions, p t is the real bilateral exchange rate reflecting the price competitiveness, i t is the manufacturing production index of importing country which is the proxy for GDP, because the quarterly data on GDP 1 is not available. σ t is the exchange rate volatility. The sign of ξ 1 is expected to be positive and the sign of ξ 2 is also to be positive because higher exchange rate implies a lower relative price that increases export.
In order to ensure consistency in data, the exports of Pakistan measured in local currency and to convert to real export, export unit index is used, which is based on Pakistan currency. Real exports of Pakistan define as
where X t is the real export of Pakistan in domestic currency unit natural logarithm, EX t is the monthly nominal exports of Pakistan in domestic currency and EXUV t is the index of export unit of Pakistan and t is the time period. Industrial production index (i t ) is used as a proxy for GDP of importing country because of non-availability of quarterly data on GDP. Many study has been used the industrial production index as proxy variable e.g. Baum, Calagy and Ozkan (2002) . The variable i t is the natural logarithm of the industrial production index of an importing country.
Bilateral trade between two countries depends upon the exchange rate and the relative price level of two trading partner countries. Hence real exchange rate is calculated on the basis of these variables. The real exchange rate is
Where p it is the real quarterly exchange rate between in natural logarithm between Pakistan and other trading partners. E it is the nominal quarterly exchange rate: CPI it and CPI jt is the consumer price index number of Pakistan and an importing country j respectively. Various studies provide the formula for the measurement of exchange rate risk. However, in this study the standard deviation of exchange rate risk is used which is also used by Akhtar and Hilton (1984) and Baum, Calagyan and Ozkan (2002) . The exchange rate volatility define in natural logarithm
Where σ it is the volatility of real exchange rate and RER it is the daily exchange rate of Pakistan and i RER is the daily average of real exchange rate.
Real export (X t ) of Pakistan with real exchange rate volatility (σ t ) with the combination of the real bilateral exchange rate (p t ) and industrial production index (i t ) are examined.
If X t and σ t are considered to be stochastic trends and if they follow a common long run equilibrium relationship, then X t and σ t should be cointegrated. Cointegration is a test for equilibrium between non-stationary variables integrated of same order. According to Engle and Granger (1987) , cointegrated variables must have an ECM representation. The main reason for the popularity of cointegration analysis is that it provides a formal background for testing and estimating short run and long run relationships among economic variables. Furthermore, the ECM strategy provides an answer to the problem of spurious correlation. If X t and σ t are cointegrate, an ECM representation could have the following form. 
where B t-1 is an error correction term. In Equation (1) Table 1 shows the exports of Pakistan to Australia, Bangladesh, India, Malaysia, New Zealand, Singapore, UK and US. The data shows that a large portion of trade goes to the US and UK (approximately 31 percent). However, consistency 2 in trade is found in case of New Zealand, Australia, Bangladesh, and India.
ESTIMATION AND INTERPRETATION OF RESULTS
The volatility of exchange rate of sample courtiers during the study period is presented in Table 2 . Coefficient of variation is used for this purpose. For further empirical comparison the data set is split in two sub-periods, i.e. firstly before the flexible exchange rate (July 1991 to June 2000) and later the flexible exchange rate period (July 2000 to June 2004). It is interesting to note that higher volatility is found in full sample period i.e. July 1991 to June 2004 as compared to the sub-periods. In contrast to expected higher volatility during the flexible exchange rate, we observed lower volatility compared to managed floating exchange rate regime.
The results of unit root test and cointegration are presented in Tables 3 and 4 . It indicates that series of all four variables are each I(1) with constant and time trend in the data at the level. The null hypothesis is that there can be r-cointegrating vectors among four variables system (X t , σ t , p t , i t ) for all countries, which are taken in the study periods. The test statistics imply that series of all four variables are less than the critical values. It indicates that the presence of at least one unit root of all four variables are each I(1). However, the results derived from first difference of the variables reject the null hypothesis of a unit root, at least five percent level of significance. The cointegrating vectors are given in Table 5 , which shows that for each country the impact of industrial production is positively related to the volume of exports except Australia, Bangladesh and Singapore. The expected sign of i t is positive. It indicates that the higher the economic activity in importing country, the higher the demand for exports. However, the negative sign shows that the higher economic activity in importing country leads to decrease in the volume of exports. It implies that Pakistani commodities are considered as inferior goods in Australia, Bangladesh and Singapore. The relation of real exchange rate to the volume of export is expected to be positive. It infers that a higher real exchange rate implies a lower relative price, the volume of export increases. Empirical evidence shows that the positive signs for its relationship in case of Australia, Malaysia, Singapore, and UK where as negative sign are observed for Bangladesh, India, New Zealand, and US. The volatility of exchange rate has expected negative sign in all countries. Our results support the study of Cushman (1983 Cushman ( , 1986 Cushman ( , 1988 . However, the values are statistically insignificant.
The causal relationship between X t and σ t results are presented in Table 6 . The results indicate that the error correction B t-1 is negative and statistically significant in case of Australia, New Zealand, Singapore and US. It implies that in case of Australia only 62.9 percent of the adjustment occur in one quarter while 15 percent for New Zealand, 38 percent in Singapore and 18 percent for US. In case of remaining countries the negative sign is observed. However, the results are statistically insignificant. The coefficient of error correction terms of industrial production (i t ), real exchange rate and on real export show an ambiguous result. The results also indicate an ambiguous relationship between exchange rate volatility and exports of all countries, undertaken in this study e.g. in case of Australia, Singapore and UK. The result also shows a negative and significant impact on real exports. However, the estimation of the other countries shows the statistically insignificant results. The reason is that the Pakistan economy is dollar economy and its exports and imports depend on dollar value. That is why bilateral exchange rate indicated lesser effect on real export.
SUMMARY AND CONCLUDING REMARKS
Impact of exchange rate volatility on exports growth between Pakistan and leading trade partners has been investigated. The countries are selected under various regional economic blocks such as SAARC, ASEAN, European, and Asia-Pacific regions. Cointegration and error-correction techniques are used to establish the empirical relationship between exchange rate volatility and exports growth, using quarterly data from 1991:3 to 2004:2. The results indicate that the volatility of exchange rate has negative and significant effects both in the long run and short run with Australia, New Zealand, UK, and US, where the volume of trade with Pakistan is comparatively consistent and less volatile. The relationship between exports growth and exchange rate volatility for Australia, Singapore and UK is observed only in long run perspective. However, for countries like Bangladesh and Malaysia no empirical relationship is observed between export growth and exchange rate volatility.
